Tourniquet pain (TP) occurs under regional anaesthesia in patients undergoing orthopaedic surgery. It is described as a tight or burning sensation unrelated to the surgical field [1, 2] . Several attempts have been made to decrease the incidence of TP during spinal anaesthesia; for example, TP was less frequent when bupivacaine was administered instead of amethocaine and when an isobaric instead of a hyperbaric, solution was used [3] [4] [5] [6] [7] . Nevertheless, TP has been observed even when isobaric bupivacaine solution has been used for spinal anaesthesia [5] [6] [7] . Clonidine, an alpha-2 agonist agent, has been shown in animal studies to increase the duration of sensory and motor block produced by local anaesthetic agents administered into the subarachnoid space [8, 9] . Prolongation of isobaric bupivacaine spinal anaesthesia by clonidine has also been described in man, without significant side effects [10] . We have observed elsewhere as a coincidental finding that TP was decreased by the addition of clonidine to spinal amethocaine [11] . We have therefore conducted a formal randomized prospective study in order to see if the addition of clonidine attenuates TP during spinal anaesthesia.
MATERIAL AND METHODS
We studied 30 patients after obtaining institutional Ethics Committee approval and informed consent from each individual.
Patients were allocated randomly to two groups: group I (« = 15) received 0.5% isobaric bupivacaine 15 mg with isotonic saline 1 ml injected into the subarachnoid space; group II (w=15) received 0.5% isobaric bupivacaine 15 mg plus clonidine 1 ml (150 ug). The anaesthetic procedure was standardized: with the patient in the sitting position, spinal anaesthesia was performed at L3-4 using a 25-gauge needle. Patients were then turned to the supine position and the level of sensory block evaluated by pinprick and motor block graded from 0 to 3 on Bromage's scale. Evaluation of block was performed by an independent observer at 5, 10, 15 and 20 min after the spinal injection and then at 10-min intervals until the complete resolution of the sensory and motor block.
The ECG (CM5 configuration) was monitored continuously and arterial pressure and heart rate were measured every 3 min for 20 min and every 5 min subsequently using an automated oscil-lometric device (Dinamap, Critikon). A pneumatic tourniquet was placed at the origin of the corresponding lower limb which had been exsanguinated with an Esmarch bandage. The tourniquet was inflated to 400 mm Hg and left in place during surgery. When patients complained of pain during surgery it was considered to be induced by the tourniquet if it was unrelated to the surgical field, described as an uncomfortable sensation in the corresponding lower limb, not localized precisely, and which disappeared with release of the tourniquet.
Data were analysed using two-way analysis of variance, paired and unpaired Student's t test and the Fisher exact test. Values are expressed as mean (SD) and a value of P < 0.05 was taken as significant.
RESULTS
Patients were comparable in the two groups for mean age, weight, height and sex, and for mean durations of tourniquet inflation (table I). In the clonidine-bupivacaine group, the durations of sensory and motor block were prolonged significantly compared with group I, while the extent of sensory block was similar in the two groups (table  II) . Three patients in the bupivacaine plain solution group experienced typical TP (table III) , but no patient in the bupivacaine-clonidine group complained of pain (P = 0.1). Significant decreases in arterial pressure and heart rate occurred in both groups, but there was no significant difference between groups (table IV) . One patient in each group had bradycardia (< 50 beat min" 1 ).
DISCUSSION
In this study, TP occurred in three of the 15 patients receiving spinal plain solution of bupivacaine. In a previous study the incidence of TP was 13.3% with 0.5% isobaric bupivacaine [5] . In these three patients, TP occurred within 1 h of tourniquet inflation in one patient and between 1 h and 2 h in the other two. It was associated with an upper level of sensory block equal to or above T12. TP does not seem to be related directly to the regression of sensory block [4] [5] [6] [7] 12] and is thought to be mediated by stimulation of unmyelinated C-fibres [2] . Experimental data suggest that, under conditions of continuous stimulation, C-fibres are resistant to local anaesthetic-induced block [13] . The lack of precise segmental localization of TP, noted also in this study, also suggests an origin of TP from C-fibre stimulation. Different techniques have been reported to prevent TP. The addition of morphine to spinal hyperbaric bupivacaine provides efficient prophylaxis [14] . The extradural injection of a combination of fentanyl and bupivacaine also prevents TP [15] . However, spinal or extradural opioids are associated with side effects such as respiratory depression or urinary retention [14, 16] .
Clonidine produces antinociception in animals and humans, via an opioid-independent mechanism when administered intrathecally or extradurally [17] [18] [19] . Clonidine, which is mainly an alpha-2 adrenergic agonist, may stimulate alpha-2 receptors located in the dorsal horn of the spinal cord [20] , resulting in inhibition of C-fibre evoked activity in dorsal horn neurones [21, 22] .
There is an alternative mechanism. This study confirms that clonidine prolongs the duration of both sensory and motor block during spinal anaesthesia, as documented previously in humans [9, 10, 23] ; clonidine has no direct motor blocking properties after spinal administration and it has been suggested that it decreases vascular absorption of bupivacaine. In several studies clonidine has been shown to decrease spinal blood flow [24, 25] and this may account for its action in prolonging and augmenting local anaestheticinduced spinal block.
No significant side effects were observed in patients receiving spinal clonidine. The degree of hypotension and the incidence of bradycardia was similar in both groups. The haemodynamic effects of clonidine (usually hypotension and bradycardia) result from actions on brainstem and spinal cord to decrease sympathetic outflow [25] . In a previous study no significant haemodynamic effects were noticed when clonidine was combined with isobaric bupivacaine during spinal anaesthesia [9] . It is likely that the action of clonidine is masked by the sympathetic block produced by local anaesthetics.
We conclude that the addition of clonidine to isobaric bupivacaine for spinal anaesthesia prolongs sensory block and enhances its quality without important side effects. The results of this study in a limited number of patients suggest that spinal clonidine prevents tourniquet pain when associated with bupivacaine, although this requires confirmation in a much larger study.
